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© Eccentric pump with lock valve and with bidirectional rotational operation. 



© An eccentric pump with lock valve and with 
bidirectional rotational operation has an inner slide 
member (8) which is arranged between the casing 
(1) and the circular sealing ring (5), the slide mem- 
ber (8) being sealingly but moveably attached to 
inner surfaces of the casing (1), and the slide mem- 
ber (8) being rotatable between a first position and a 
second position, and 

the casing (1) has two inlet openings (11,12) and 
at least one outlet opening (13), and 

the slide member (8) has two through bores 
(9,10), the first through bore (9) is in communication 
^ with one inlet opening (11), the second through bore 
^ (10) with at least one outlet opening (13), in the first 
^ position of the slide member (8), and the first 
<0 through bore (9) is in communication with at least 
^ one outlet opening (13), the second through bore 
(10) with the other inlet opening (12), in the second 
CO position of the slide member (8), and 

the pin (7) is fixed to the slide member (8) and 
q is sealingly separating the through bores (9,10) from 
each other. 

fTi Therefore, the eccentric pump can be mounted 
directly on the force transmitting shaft of the drive 
and the shaft can rotate on both direction without 



stopping the liquid discharge 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to an eccentric pump with 
lock valve which can operate with both directions of 
its rotational drive, as with lubricant circulation of 
drives often the case is. The eccentric pump com- 
prises: 

a stationary outer casing having two parallel 
side walls and a cylindrical inner surface between 
the side walls, and further having inlet and outlet 
openings being sealingly separated and terminaling 
in the cylindrical inner surface, 

a shaft arranged within the casing concen- 
trically to the cylindrical inner surface and having a 
cylindrical surface being eccentric to the shaft as 
well as to the cylindrical inner surface of the cas- 
ing, 

a circular sealing ring being sealingly displace- 
able in respect of the eccentric surface of the shaft 
as well as to inner wall portions of the casing, and 
further having a radial slot sealingly engaging a 
stationary pin with its both limiting surfaces. 

2. Description of the Related Art 

In the prior art, eccentric pumps with lock valve 
(as described in detail in e. g. US Patent No. 
4,737,089) have been proposed to eliminate the 
drawbacks of the conventional pumps such as gear 
pump, screw pump, rotary pump, etc. These units 
are quite complex assemblies containing twenty to 
thirty parts, they are quite voluminous, they cannot 
be mounted on the shaft of a drive directly but they 
need a free shaft end and/or separate power trans- 
mission unit such as gears or chain. Further, they 
are sensible to failures and frequent control and 
replacement are necessary with them. The eccen- 
tric pump proposed earlier is, in contrast, a simple 
construction with easily producible minimal number 
of parts, and it can directly be mounted on the 
shaft of the drive with a reduced space require- 
ment. 

In the eccentric pump, the space between the 
pump casing and the eccentric rotary part is di- 
vided during rotation by the contact point of . the 
casing and the rotary part and by the lock valve 
into an expanding suction chamber and a reducing 
pressure chamber while the contact point moves 
from the suction inlet of the pump towards its 
pressure outlet. With this, liquid is sucked into the 
suction chamber and discharged from the pressure 
chamber. 

The practice has shown, however, that the con- 
ventional eccentric pumps are not suitable in ap- 
plications, wherein the direction of rotation to be 
used for driving the pump can be reversed during 



operation. As it will be clear from what have been 
said above, the eccentric pump will not forward 
liquid any more if the driving shaft rotates in the 
reverse direction. The more, it will suck away the 

5 liquid which have been transported by the eccen- 
tric pump earlier, during the operational rotation. 
This feature simply excludes eccentric pumps from 
using them with drives wherein the operation of the 
drive in reverse rotational direction often occurs. In 

10 reverse rotation, the load on the drives is often 
greater than normally, therefore, the drive cannot 
remain without any lubricant and cooling medium. 
In the prior art, it is not known to use eccentric 
pumps in applications wherein bidirectional rota- 

75 tional operation can occur. 

SUMMARY OF THE INVENTION 

The main objective of the present invention is 
20 to provide an eccentric pump with lock valve which 
fully satisfies the above mentioned need to allow 
both rotational directions for the pump as well as 
direct mounting on the force transmitting shaft of a 
drive and which, however, preserves all benefits of 
25 the previous arrangements. 

Hence, according to the invention, an eccentric 
pump with lock valve comprises 

a stationary outer casing having two parallel 
side walls and a cylindrical inner surface between 
30 the side walls, and further having inlet and outlet 
openings being sealingly separated and terminaling 
in the cylindrical inner surface, 

a shaft arranged within the casing concen- 
trically to the cylindrical inner surface and having a 
35 cylindrical surface being eccentric to the shaft as 
well as to the cylindrical inner surface of the cas- 
ing, 

a circular sealing ring being sealingly displace- 
able in respect of the eccentric surface of the shaft 
40 as well as to inner wall portions of the casing, and 
further having a radial slot sealingly engaging a 
stationary pin with its both limiting surfaces. 

The improvement is in that 

an inner slide member is arranged between the 
45 casing and the circular sealing ring, the slide mem- 
ber being sealingly but moveably attached to inner 
surfaces of the casing, and the slide member being 
rotatable between a first position and a second 
position, and 

50 the casing has two inlet openings and at least 

one outlet opening, and 

the slide member has two through bores, the 
first through bore is in communication with one 
inlet opening, the second through bore with at least 

55 one outlet opening, in the first position of the slide 
member, and the first through bore is in commu- 
nication with at least one outlet opening, the sec- 
ond through bore with the other inlet opening, in 
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the second position of the slide member, and 

the pin is fixed to the slide member and is 
sealingly separating the through bores from each 
other. 

Various optional or preferred features are set 
out in the detailed description forming part of this 
specification. 

Thus, in one exemplified embodiment of this 
invention, the slide member has a flange being 
perpendicular to its cylindrical surface and sealin- 
gly but moveably attached to the inner surface of 
the side wall of the casing, and the inlet and outlet 
openings of the casing are formed in this side wall 
and the through bores are formed in the flange of 
the slide member. 

It is also preferred, according to the invention, 
that the slide member and the pin are made of one 
piece. 

A further preferred embodiment is a unit in 
which stopping means are provided in the slide 
member and the outer casing determining the first 
and second positions of the slide member. Now, it 
can be preferable that the stopping means are 
formed as a pin fixed in the slide member and 
protruding into an arched slot of the casing, and a 
length of the slot is equal to a length of the 
rotational movement of the slide member between 
its two positions. 

It is still another preferred embodiment, 
wherein the slide member has a cam protruding 
out from the cylindrical radial surface of the slide 
member and engaging a recess in the casing and a 
length of the slot is equal to a length of the 
rotational movement of the slide member between 
its two positions. 

In still another preferred embodiment, a second 
outlet opening is provided in the side wall, which is 
opposite to the side wall containing the first outlet 
opening. 

Finally, it is also preferred that the eccentric 
surface of the shaft is provided as a groove being 
eccentric to the shaft and the sealing ring is sealin- 
gly and displaceably contained in the groove. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of this invention will now be de- 
scribed by way of example with reference to the 
accompanying drawings, in which 

Fig. 1 illustrates a preferred embodiment of 
the eccentric pump as in this inven- 
tion in cross sectional view; 
Fig. 2 is a section of the embodiment in Fig. 

1, taken along line II - II of Fig. 1; 
Fig. 3 shows another embodiment in longitu- 
dinal cross section; 
Fig. 4 is a cross section of still another em- 
bodiment, 



Fig. 5 is a section taken along line V - V of 
Fig. 4; and 

Fig. 6 shows another embodiment in longitu- 
dinal cross section. 

5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The embodiment as shown in Fig. 1. has a 

w casing 1, which, as indicated at 2, is secured 
against any motion. In the middle of the pump, a 
rotatably driven shaft 3 is led through onto which, 
in this embodiment, a cylindrical but eccentric 
member 4 is connected in a torque transmitting 

75 way. The radius of this eccentric member 4 is 
shown by R and the distance (/. e. the eccentricity) 
between the middle axis of the shaft 3 and the 
eccentric member 4 by e. 

The eccentric member 4 carries a circular seal- 

20 ing ring 5 which is arranged on the eccentric mem- 
ber 4 in a sealed but relatively displaceable man- 
ner. At one point the sealing ring 5 is cut off and 
there, a radial slot 6 is provided. Opposite limiting 
surfaces of the sealing ring 5 forming the slot 6 

25 engage a pin 7. During operation, these limiting 
surfaces sealingly slide on the surface of the pin 7. 

In sense of the invention, an inner slide mem- 
ber 8 is arranged in the inside of the casing 1, 
between the casing 1 and the sealing ring 5. The 

30 slide member 8 is sealed against the inner cylin- 
drical surface of the casing 1 but it can slide on it. 
Two through bores 9 and 10 are provided in the 
slide member 8, between which, the pin 7 is fixed. 
The outer casing 1 has three openings, a first 

35 inlet opening 11, a second inlet opening 12 and an 
outlet opening 13 between them. The angular dis- 
tance between the neighbouring opening 11, 13, 12 
is the same as between the bores 9 and 10 in the 
slide member 8. The inlet openings 11, 12 are 

40 terminaling in a liquid container 14. 

The eccentric pump as in this invention has 
means to determine a limited rotation of the slide 
member 8. In the embodiment of Fig. 1, this is 
provided by a pin 15 radially fixed in and protrud- 
es ing out of the slide member 8, and further by an 
arched slot 16 of the casing 1 receiving the pro- 
truding end of the pin 15. When the pin 15 abuts 
on one limiting surface 17 of the slot 16, a first 
position of the slide member 8, when it abuts on an 

so opposite limiting surface 18 of the slot 16, a sec- 
ond position of the slide member 8 is defined. 

In operation of the embodiment as shown Fig. 
1, the shaft 3 rotates in clock-wise direction and it 
takes with it the eccentric member 4. The sealing 

55 ring 5, in turn, is held in its place by the pin 7. 
During rotation, the point of contact between the 
sealing ring 5 and the slot 6, which is at the pin 7 
in Fig. 1 , will move on the inner cylindrical surface 
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of slide member 8 also in clockwise direction. The 
reaction forces will held the slide member 8 in this 
first position, wherein the bore 9 is in conjunction 
with the first inlet opening 11 and the other bore 10 
of the slide member 8 with the outlet opening 13 of 
the casing 1. During movement of the point of 
contact towards the bore 10, the space called suc- 
tion chamber and defined by the point of contact, 
the slide member 8, the sealing ring 5 and side 
walls 19, 20 (see Fig. 2) of the casing 1 and 
communicating with the first inlet opening 11 will 
continuously grow, and the space called pressure 
chamber on the other side of the point of contact 
and communicating with the outlet opening 13 will 
shrink. With this, liquid will be sucked through the 
first inlet opening 11 into the pump and liquid will 
be discharged from it through the outlet opening 
13. 

If in another operational condition, the rotational 
direction of the shaft 1 would be changed into 
counter-clockwise direction, the roles of the suction 
chamber and the pressure chamber would be inter- 
changed. The reaction forces of the opposite direc- 
tion, however, would rotate the slide member 8 
also in counter-clockwise direction until the pin 15 
abuts on the surface 18 of the slot 16 reaching the 
second position of the slide member 8. In this, the 
bore 8 would terminal in the outlet opening 13 and 
the bore 10 in the second inlet opening 12. Thus, 
the liquid would be sucked through the second 
inlet opening 12 from the oil container 14 and it 
would be discharged through the outlet opening 13, 
in this case, too. In both positions, the inlet opening 
which is out of function, is closed by the slide 
member 8, thus, the liquid cannot escape through 
it. 

The arrangement of the parts as mentioned 
with Fig. 1 will be more apparent from Fig. 2. The 
role of the side walls 19,20 in defining the inner 
liquid chamber of the pump is also illustrated. 

The embodiment of the eccentric pump as in 
this invention shown in Fig. 3 differs from that in 
Fig. 1 by the arrangement of the openings 11 to 13 
and by the eccentric member 4. In this unit, the 
openings 11 to 13 are arranged parallelly to the 
shaft 3. For this, the slide member 8 has a per- 
pendicular flange portion 21 lying against the wall 
20 of the casing 1 . The liquid chamber of the pump 
is now circumferenced by the flange 21 , cylindrical 
portion of the slide member 8, the side wall 19 and 
the sealing ring 5. The bores 9 (not shown) and 10 
are formed in the flange 21 on one diameter, whilst 
the inlet openings 11, 12 (not shown) and outlet 
opening 13 in the wall 20 and on the same diam- 
eter. 

The eccentric member 4 is, in this example, 
made of one piece with the shaft 3. 



The arrangement of the openings 11 to 13 and 
the bores 9 and 10 will be more clear from Figs. 4 
and 5. With bore 10, the outlet opening 13 is 
coaxial (Fig. 5), whilst the inlet openings 11, 12 on 

5 both sides of the outlet opening 13 are directed 
perpendicularly to the outlet opening 13 down into 
the oil container 14. This unit has a quite secure 
operation, since the means to determine a limited 
rotation of the slide member 8 is provided in form 

w of a cam 22 protruding out of the cylindrical outer 
surface of the slide member 8. The inner cylin- 
drical surface of the casing 1 is interrupted be- 
tween the comers of the casing 1 providing reces- 
ses in the casing 1 . One of these recesses is used 

75 to receive the cam 22 which will impact on the 
limiting surfaces 17 and 18 of the recess in the 
different operational positions of the slide member 
8, respectively. 

The construction is extremely simplified by 

20 having the pin 7 made of one piece with the slide 
member 8. Thus, in this embodiment, the slide 
member 8 takes over the role of the rotation limiter, 
the lock valve (pin 7) and, partially, the casing 1, 
too. 

25 Fig. 5 shows, that the flange portion 21 is 

formed as a separate disc which, however moves 
together with the slide member 8. The bores 9, 10 
are provided in this disc. This solution is beneficial 
with regard to the simple mass production of the 

30 slide member 8 and the flange portion 21. 

The embodiment in Fig. 6 is similar to that 
shown in Fig. 3. In addition, there is a possibility to 
divide the outflow liquid into two streams and into 
two different directions. For this purpose, not only 

35 one outlet opening 13 is provided in the wall 20 but 
an additional outlet opening 13A is also formed in 
the wall 19, which is opposite to the wall 20. If the 
diameters of the outlet openings 13 and 13A are 
different, the quantities of the outflow will be dif- 

40 ferent, two. With this, different liquid supplies can 
be realised with the same pump. With suitable 
arrangement of the outlet opening 13A can be 
secured, that the liquid will be discharged through 
this only in one rotational direction of the shaft 3 

45 and with the other rotational direction, only through 
the first outlet opening 13. The arrangement of the 
openings 11 to 13 is the same as in Fig. 5. 

The space requirement of the eccentric pump 
can further be reduced if, as it is shown in Fig. 6, 

50 the pin 15 is arranged perpendicularly to what have 
been shown in Fig. 1. The pin 15 is still fixed in 
and protruding out of the slide member 8, more 
precisely its flange portion 21, and the arched slot 
16 is in the side wall 20. This rotation limiting 

55 arrangement functions however as it has been de- 
scribed with Fig. 1 . 

The most important advantage is apparent in 
that the change in rotational direction of the shaft 3 
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will not influence the liquid transportation of the 
eccentric pump at all, since the switch between the 
two operational positions is controlled just by the 
rotation itself. It cannot be disregarded that, as a 
result of the invention, the eccentric pump gets 
applicable in drives as well, with direct mounting on 
the force transmitting shaft of the drive having a 
changing rotational direction. Since the eccentric 
pump as in this invention is a very small and 
simple unit, more than one of it can be arranged in 
the same drive. This is a quite important advantage 
when the construction costs and the duration as 
well as the operational security of the highly so- 
phisticated drives are considered. It is still another 
advantage, that the arrangement of the commu- 
nication ports of this eccentric pump is very vari- 
able, and, thus, all constructional requirement of 
the drives can be fulfilled. 

Claims 

1. Eccentric pump with lock valve and with 
bidirectional rotational operation, mainly for lu- 
bricant circulation of drives comprising: 

a stationary outer casing having two par- 
allel side walls and a cylindrical inner surface 
between the side walls, and further having inlet 
and outlet openings being sealingly separated 
and terminaling in the cylindrical inner surface, 

a middle shaft arranged within the casing 
concentrically to the cylindrical inner surface 
and having a cylindrical surface being eccen- 
tric to the middle shaft as well as to the 
cylindrical inner surface of the casing, 

a circular sealing ring being sealingly dis- 
placeable in respect of the eccentric surface of 
the shaft as well as to inner wall portions of the 
casing, and further having a radial slot sealin- 
gly engaging a stationary pin with its both 
limiting surfaces, 
characterized by that 

an inner slide member (8) is arranged between 
the casing (1) and the circular sealing ring (5), 
the slide member (8) being sealingly but 
moveably attached to inner surfaces of the 
casing (1), and the slide member (8) being 
rotatable between a first position and a second 
position, and 

the casing (1) has two inlet openings (11,12) 
and at least one outlet opening (1 3), and 
the slide member (8) has two through bores (9, 
10), the first through bore (9) is in communica- 
tion with one inlet opening (11), the second 
through bore (10) with at least one outlet open- 
ing (13), in the first position of the slide mem- 
ber (8), and the first through bore (9) is in 
communication with at least one outlet opening 
(13), the second through bore (10) with the 



other inlet opening (12), in the second position 
of the slide member (8), and 
the pin (7) is fixed to the slide member (8) and 
is sealingly separating the through bores (9, 
5 10) from each other. 

2. Eccentric pump as claimed in Claim 1, 
wherein the slide member (8) has a flange 
(21) being perpendicular to its cylindrical sur- 

10 face and sealingly but moveably attached to 

the inner surface of the side wall (20) of the 
casing (1), and the inlet and outlet openings 
(11 to 13) of the casing (1) are formed in this 
side wall (20) and the through bores (9, 10) are 

75 formed in the flange (21) of the slide member 

(8)- 

3. Eccentric pump as claimed in Claim 1 or 2, 
wherein the slide member (8) and the pin (7) 

20 are made of one piece. 

4. Eccentric pump as claimed in any one of 
Claims 1 to 3, wherein stopping means are 
provided in the slide member (8) and the outer 

25 casing (1) determining the first and second 

positions of the slide member (8). 

5. Eccentric pump as claimed in Claim 4, 
wherein said stopping means are formed as a 

30 pin (15) fixed in the slide member (8) and 

protruding into an arched slot (16) of the cas- 
ing (1), and a length of the slot (16) is equal to 
a length of the rotational movement of the slide 
member (8) between its two positions. 

35 

6. Eccentric pump as claimed in Claim 4, 
wherein the slide member (8) has a cam (22) 
protruding out from the cylindrical radial sur- 
face of the slide member (8) and engaging a 

40 recess in the casing (1) and a length of the 

recess is equal to a length of the rotational 
movement of the slide member (8) between its 
two positions. 

45 7. Eccentric pump as claimed in any one of 
Claims 2 to 6, wherein a second outlet open- 
ing (13A) is provided in the side wall (19), 
which is opposite to the side wall (20) contain- 
ing the first outlet opening (13). 

so 

8. Eccentric pump as claimed in any one of 
Claims 1 to 7, wherein the eccentric surface 
of the shaft (3) is provided as a groove being 
eccentric to the shaft (3) and the sealing ring 
55 (5) is sealingly and displaceably contained in 

the groove. 



5 



EP 0 669 464 A1 




EP 0 669 464 A1 




7 



EP 0 669 464 A1 




8 



EP 0 669 464 A1 




9 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 95 10 2596 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of c 



CLASSIFICATION OF THE 
APPLICATION (tot.Cl.6) 



D,A 

A 

A 

A 

A 



US-A-4 737 089 (MAGYAR VAGON - ES GEPGYAR) 

* the whole document * 

US-A-4 598 559 (T0MAYK0 ET AL.) 

* the whole document * 

US-A-3 565 557 (HAAS) 

* the whole document * 

GB-A-1 107 103 (TEVES) 

* the whole document * 

EP-A-0 231 429 (SCHWABISCHE HUTTENWERKE) 

* the whole document * 



F04C2/04 
F04C15/04 



TECHNICAL FIELDS 
SEARCHED (Int. CI. 6) 



F04C 
F01C 



The 



search report has been drawn up for at) 



THE HAGUE 



1 June 1995 



Dimltroulas, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

Y : particularly relevant tf combine* with another 

document of the same cat 
A : technological background 
O : noo- written disclosure 
P 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted In the application 
L : document dted for other reasons 

« : member of the same patent family, 



